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ABSTRACT
International Journal of Exercise Science 14(5): 1234-1246, 2021. Psychological stress is a major concern

in college students and can lead to negative mental and physical health outcomes. The COVID-19 pandemic has
increased psychological stress. Using exercise as a stress management technique has been shown to have a large
effect in preventing and treating psychological stress. This study attempts to understand the gender differences
between how using exercise as a stress management technique predicts perceived stress levels during the COVID19 pandemic. Students completed an online survey to self-report their stress management techniques, perceived
stress (PSS-10), grade point average (GPA) and demographics (age, race/ethnicity, sexual orientation, gender
identity). Independent samples t-tests compared each PSS-10 item for those who did/not use exercise as a stress
management technique for each gender. Separate linear regression models compared perceived stress levels in
those who did/not use exercise as a stress management tool for each gender. GPA, sexual orientation, and
race/ethnicity were included as covariates. Data from 384 students were analyzed. Four PSS-10 items showed
significant differences in women who did/not use exercise as a stress management technique. Women who used
exercise as a stress management technique reported significantly lower levels of perceived stress compared to those
women who did not (p < 0.05); while men showed no significant differences whether or not they used exercise as a
stress management technique. University officials should recognize gender differences in stress among their
students when creating programs/interventions to prevent and treat student psychological stress.
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INTRODUCTION
People experience psychological stressors over their lifetime for a variety of reasons, including
life events (e.g. divorce of parents), environmental (e.g. neighborhood safety, traffic), social (e.g.
injustice, assault), behavior (e.g. physical inactivity, alcohol use), and many others (14, 15, 17,
21). These stressors can lead to negative health consequences amongst all populations (43),
making stress management a major public health importance. Psychological stress can cause
acute physiological effects of the body, such as increased heart rate and blood pressure, which
can lead to future health consequences, including increasing the risk of many noncommunicable diseases (49). Psychological stress has also showed to have negative effects on
the brain, increasing the risk of major mental disorders, such as major depressive disorder (18)
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and anxiety (39). Early studies on stress and mental health suggested that the number of
negative stressors (e.g. physical, environmental, and financial factors) in children predicted the
risk of negative mental health, rather than the pattern of such factors (31). Understanding the
mechanisms of stress and need for proper stress-management is important to future mental
health research.
Although stress is inevitable, literature suggests college-aged individuals are at a higher risk for
daily life stressors compared to other age groups, due to the increased daily stressors (2).
Leaving home for the first time, making friends, and understanding personal identity are
examples of stressors a college student uniquely endures. Academic performance, often
indicated by grade point average (GPA), and the pressure to succeed are also major concerns
that lead to stress among college students (7). Specific demographic characteristics such as
race/ethnicity and sexual orientation have also been shown to increase psychological distress.
Racial discrimination and underappreciation and/or underrepresentation of minority
individuals cause profound negative effects on mental health of children and adults (11, 35, 51).
Similarly, non-heterosexual individuals tend to have higher levels of perceived psychological
stress, compared to their heterosexual counterparts (9, 10, 27, 45, 46).
Along with academic pressures, race/ethnicity, and sexual orientation, studies have suggested
that there are gender disparities in psychological stress. Female college students experience
higher perceived levels of stress compared to their male counterparts (25), making it essential to
understand the gender differences between stress factor effects. Stressful life events may also
have different effects on an individual, based on gender. In their study on gender differences
and coping styles, Matud (2004) found that despite experiencing similar amounts of stressful
life events, women were more likely to be negatively impacted by stressors than men (34).
Physiological and neurological differences in the body suggest that the female hormonal and
immune systems react differently to psychological stressors compared to men (8). Differences
in long-term effects of daily life stressors between men and women may also be due to different
coping styles. While women are more likely to use emotional and avoidance tactics of coping,
men showed an increase in using rational and detachment coping styles (34).
Perceived stress, or how the individual witnesses their psychological stress, is one of the many
subjective ways that researchers measure stress. Tools that assess perceived stress (19) typically
measure perceived response to life events in a given time frame. Perception of stress is important
for psychological research, due to the different effects stressors can have on different
individuals. Although stress is a natural part of one’s life, it is important for one to find ways to
cope, prevent, and alleviate negative psychological stress. Coping can lower the risk of future
negative health consequences seen from longitudinal stress (30). Stress management and coping
can have very individualized effects, but there are many behavior changes that have shown to
significantly promote healthy psychological health. Stress management techniques such as
meditation (40), social support of family/friends/peers (16) and restful sleep (13) have
significantly lowered stress levels amongst college students.
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A major contributor to stress levels in all populations, including college students, is participation
in physical activity (PA) (6, 44). Individuals who participate in PA report lower levels of
perceived stress (20, 22). PA is a long-term lifestyle behavior that should be introduced at some
capacity to all able children, adolescents, and adults. Using exercise as a stress management
technique has shown to have preventative and treatment effects on perceived stress (26, 32).
Other than promoting positive mental health in college students (36), using PA to manage stress
will also promote physical health, by decreasing the risk of many long term non-communicable
diseases (3). In college students, studies have also showed that students who participated in
vigorous PA were likely to report positive mental health and lower levels of perceived stress
(50).
College students are in the midst of an important developmental transition from young
adulthood to adulthood, which can lead to increased stress and major effects in the future (5).
This makes college students an important population to study. This transitionary time-period is
also very critical for introducing healthy habits, because many of these habits made in this timeperiod are likely to last a lifetime (53). The United States’ college population was struck with
major life changes in the Spring of 2020 due to the COVID-19 pandemic. Students were sent
home from their institutions to completely change their way of living. In-person classes were
changed to online classes, and quarantines with stay-at-home orders decreased the amount of
time spent with peers. Although many US students had increased stress pertaining to their fear
of family member’s health, they also showed increased levels of academic and social stressors,
such as difficulty concentrating, concern of academic performance, and lower amounts of social
interactions from peers (48). Although stressful life events have increased during the COVID-19
pandemic, PA was still associated with positive affect in college students (33). This association
makes it important for us to understand more about how exercise plays a role in an individual’s
mental health.
The current study aims to understand the gender differences between how using exercise as a
stress management technique predicted overall perceived stress during the COVID-19
pandemic. We also aim to detect gender differences between how perceived stress factors are
predicted by use of exercise as a stress management tool. Understanding these concepts is
important for colleges to manage student mental and physical health while they complete their
courses virtually under pandemic conditions, creating and implementing prevention strategies
for overall mental health.
METHODS
Participants
Study Design - This cross-sectional study was performed from the results of an online survey
(Qualtrics, Provo, UT). This survey was sent to individuals at a large Northeastern university.
Participants were enrolled in general health and wellness courses. The survey was sent in the
month of April 2020, and approximately four weeks after the institution switched to remote
learning due to the pandemic and many state governments had issued stay-at-home orders. For
the survey, response rate was 30.69% (n = 519) and completion rate was 94.61% (n = 491).
International Journal of Exercise Science

1236

http://www.intjexersci.com

Int J Exerc Sci 14(5): 1234-1246, 2021
Volunteers who completed the survey had an opportunity to enter a drawing to win a $50 gift
card as incentive. Contact information for the drawing was collected separately from the survey
data to ensure anonymity was protected. Before starting the survey, informed consent was
presented when opening the link, along with a statement saying only individuals 18 or older
can participate. Participants with incomplete survey data (n = 98) were discarded. Individuals
who completed the survey but were not currently students were excluded from analyses (n = 9).
The Pennsylvania State University Institutional Review Board approved this study and all
methods followed ethical consideration for exercise psychology (38).
Protocol
Demographics - Participants self-reported age, race/ethnicity, semester standing, gender
identity (male, female, non-binary), and sexual orientation. Race/ethnicity, gender identity, and
sexual orientation were dummy-coded based on answer choice to allow for proper statistical
analyses. Non-Hispanic white and straight (heterosexual) were used as referent groups (dummy
coded = 1) for race/ethnicity and sexual orientation, respectively.
Perceived Stress - Stress was assessed using the 10-item Perceived Stress Scale (PSS-10) (19),
which measures perceived stress on a five-point scale ranging from 0 (never) to 4 (very often).
Participants rated how often they have felt in the past month to 10 different responses that
focused on different areas of perceived psychological stress. These points were summed to
create a continuous overall perceived-stress level score from 0-40. In previous literature, this
scale has shown positive validity in measuring proper psychometric stress properties in the
college-student population (41, 47). In the current study, the PSS-10 scale showed good
reliability (α = 0.869).
Physical Activity Behaviors - Self-reported moderate (MPA) and vigorous (VPA) leisure time
physical activity (4) was assessed using the validated Global Physical Activity Questionnaire
(GPAQ) (12). Muscle-strengthening (strength-training - ST) activity was measured similarly to
the GPAQ (52), using items that assessed the frequency (days per week) and duration (minutes
per ST bout) throughout the week of moderate or high-intensity muscle strengthening (for at
least 10 minutes to gain a minutes/week outcome).
Stress Management Techniques - Participants rank ordered their most used stress management
techniques during the COVID-19 stay at home order. Stress management techniques included:
using medication, eating, relaxation techniques (e.g. breathing, meditating), exercising, talking
to someone, drinking alcohol, sleeping, creative crafting, watching TV, cooking, and/or
organizing. Participants were then dichotomized into groups based on whether they selected
exercise as a technique to manage stress or not.
Grade Point Average (GPA) - Participants were asked to self-report their collegiate cumulative
GPA on a four-point scale (0.0 – 4.0).
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Statistical Analysis
Frequencies and descriptive statistics were computed to summarize the data. All data were
analyzed using the SPSS Version 26.0 (IBM, Armonk, NY). Independent samples t-tests were
performed separately for men and women to test the differences for each PSS-10 question item
between those who use exercise as a stress management technique and those who do not. After
initial linear regression modeling showed significant (p < 0.05) differences between PSS-10 score
and using exercise as a stress management tool, two separate independent linear regression
models for both men and women were performed. Each were conducted to show the individual
significance of using exercise as a stress management technique to predict stress level variance.
Due to previous literature showing differences in stress levels amongst specific demographics;
race/ethnicity, sexual orientation and GPA were used as covariates in linear regression models.
A p-value of 0.05 was used for all analyses. A post-hoc power analysis using G*Power version
3.1.9.7 (University of California – Los Angeles, CA, U.S.A) was completed and determined that
the sample size was adequate for analyses.
RESULTS
Demographics - The sample (n = 384) consisted of college students (20.45 ± 1.40 years), with the
majority identifying as women (n = 282, 73.4%) and Non-Hispanic White (n = 294, 76.7%). In the
sample, 78.4% of men and 84.0% of women reported using exercise as a stress management tool.
Table 1 shows a complete description of participant socio-demographic frequencies with mean
stress scores and percentage of those who used exercise as a stress management tool.
Table 1. Demographics and PSS-10 scores for those who used exercise as a stress management tool.
Used exercise as
PSS-10
stress tool
n
%
Mean (SD)
n
%
Gender
Men
102 26.6
17.7 (6.7)
80
78.4
Women
282 73.4
21.1 (7.4)
237
84.0
Race/Ethnicity
NH White
294 76.7
20.6 (7.4)
248
84.4
NH African American
6
1.5
20.7 (6.1)
3
50.0
Hispanic or Latinx
10
2.8
21.9 (6.1)
9
90.0
NH Asian American
37
9.6
18.0 (6.0)
28
75.7
NH Other
14
3.5
19.1 (6.3)
9
64.3
NH Multiracial
23
5.8
18.3 (9.1)
20
87.0
Sexual orientation
Asexual
1
0.3
10.0 (NA)
1
100
Bisexual
16
4.2
24.0 (6.6)
14
87.5
Gay
5
1.3
17.8 (9.2)
5
100
Straight (heterosexual)
345 90.1
19.9 (7.2)
285
82.6
Lesbian
5
1.3
17.2 (11.3)
5
100
Pansexual
4
1.0
27.8 (3.3)
3
75.0
Queer
1
0.3
26.0 (NA)
1
100
Questioning or unsure
3
0.8
29.7 (1.5)
1
33.3
Prefer not to disclose
3
0.8
17 (1.0)
3
100
Note: NH = non-Hispanic
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Weekly Physical Activity Levels - Table 2 shows the results from independent samples t-tests
testing the differences between weekly minutes of MPA, VPA and ST.
Table 2. Differences in weekly PA levels in those who use exercise as a stress management technique and those who
do not.
Use exercise
Do not use
as a stress
exercise as a stress
management
management
technique
technique
PA Weekly
Mean (SD)
Mean (SD)
t
95% CI
p
Minutes
Women
MPA
160.09 (152.73)
83.80 (159.41)
-2.958
(-127.87, -24.71)
0.004
VPA
135.43 (154.80)
39.93 (97.42)
-3.944
(-143.17, -47.83)
< 0.001
ST
58.97 (83.92)
12.22 (45.98)
-3.631
(-72.10, -21.40)
< 0.001
Men
MPA
123.10 (87.29)
87.29 (126.30)
-1.145
(-99.49, 27.85)
0.261
VPA
140.44 (159.70)
32.75 (103.16)
-2.862
(-182.37, -33.02)
0.005
ST
110.35 (137.88)
29.55 (90.01)
-2.594
(-142.61, -19.00)
0.011
Note: PA = Physical Activity, MPA = Moderate PA, VPA = Vigorous PA, ST = Strength Training

Women and PSS-10 Items - Four PSS-10 items were found to have a significant difference when
compared to women who used exercise as a stress management technique and those who didn’t.
“Felt nervous or ‘stressed’; been able to control irritations in your life; felt that you were on top
of things; and felt difficulties were piling up so high that you could not overcome them” all had
scores significantly lower in women who used exercise as a stress management technique versus
those who did not (Table 3).
Men and PSS-10 Items - There were no PSS-10 items that had a significant difference depending
on whether men used exercise as a stress management tool or did not (Table 3).
Women and Exercise Stress Management - Using exercise as a stress management tool
significantly predicted (p = 0.022, β = -2.796) the variance of perceived stress levels for women.
Women who used exercise as a stress management tool were more likely to have lower
perceived stress scores. Race/ethnicity and sexual orientation also significantly predicted the
variance of an individual’s stress levels. GPA did not predict stress level variance. The model
for women explained 5.3% of the total variance (Table 4).
Men and Exercise Stress Management - Using exercise as a stress management tool did not
significantly (p = 0.343, β = -1.662) predict the variance of total stress levels for men. The
covariates did not predict the variance of stress levels for men (race/ethnicity, p = 0.998; GPA, p
= 0.155; sexual orientation, p = 0.696). The model for men explained 3.2% of variance in total
stress levels (Table 4).
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Table 3. Difference in individual PSS-10 item scores between those who use exercise as a stress management tool or not.
Men
Women
F
t
MD
SE
95% CI
p
F
t
MD
SE
PSS-10 Items
1. Been upset because of
something that happened
0.06
0.57
0.14
0.25
(-0.35, 0.63) 0.567 0.62
0.93
0.16
0.17
unexpectedly?
2. Felt that you were unable to
control the important things in
0.05
0.82
0.24
0.30
(-0.34, 0.83) 0.412 0.28
0.82
0.17
0.21
your life?
3. Felt nervous and “stressed”?
3.45
0.46
0.11
0.25
(-0.61, 0.38) 0.648 0.05
1.98
0.34
0.17
4. Felt confident about your ability
1.09
0.07
0.02
0.25
(-0.48, 0.52) 0.942 0.32
1.61
0.22
0.14
to handle your personal problems?
5. Felt that things were going your
2.94
0.94
0.21
0.22
(-0.23, 0.64) 0.350 1.63
0.97
0.15
0.15
way?
6. Found that you could not cope
with all the things that you had to
3.38
0.12
0.03
0.26
(-0.49, 0.55) 0.909 0.21
1.80
0.32
0.18
do?
7. Been able to control irritations in
0.08
0.54
0.14
0.26
(-0.37, 0.64) 0.588 0.41
2.35
0.33
0.14
your life?
8. Felt that you were on top of
0.08
0.77
0.18
0.24
(-0.29, 0.65) 0.445 0.60
2.10
0.33
0.16
things?
9. Been angered because of things
0.73
1.29
0.37
0.28
(-0.20, 0.93) 0.199 2.22
1.41
0.26
0.19
that were outside of your control?
10.Felt difficulties were piling up
so high that you could not
4.68
1.01
0.23
0.23
(-0.23, 0.68) 0.318 1.00
3.08
0.61
0.20
overcome them?
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95% CI

p

(-0.18, 0.50)

0.351

(-0.24, 0.57)

0.413

(0.002, 0.67)

0.049

(-0.05, 0.50)

0.109

(-0.15,0.45)

0.331

(-0.03, 0.67)

0.073

(0.05, 0.60)

0.020

(0.02, 0.64)

0.036

(-0.10, 0.63)

0.159

(0.22, 0.99)

0.002
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Table 4. Models predicting PSS-10 score based on individual use of exercise as a stress management tool.
Gender
B
SE
Beta
t
95% CI
Men
(R2 = 0.032, p = 0.557)
Exercise as Stress Management Tech.
-1.662
1.744
-0.098
0.002
(12.68, 41.76)
Race/ethnicity
0.001
1.744
0.000
0.002
(-5.13, 1.80)
GPA
-2.569
1.791
-0.148
-1.435
(-6.13, 0.99)
Sexual orientation
1.128
2.882
0.040
0.391
(-4.60, 6.85)
Women (R2 = 0.053, p = 0.006)
Exercise as Stress Management Tech.
-2.796
1.213
-0.139
-2.312
(-5.18, -0.41)
Race/ethnicity
-0.486
0.210
-0.139
-2.312
(-0.90, -0.07)
GPA
-0.111
0.992
-0.007
-0.112
(-2.07, 1.84)
Sexual orientation
-3.083
1.388
-0.133
-2.221
(-5.82, -0.35)

p
0.343
0.998
0.155
0.696
0.022
0.022
0.911
0.027

Note: GPA = Grade Point Average
Tech. = technique

DISCUSSION
Stress management is important for all individuals but became more of a priority during the
COVID-19 pandemic due to the increased stress levels college students are feeling from the
pandemic (48). It is important to find ways to properly manage stress. One way that this can be
done is through exercise (44). The findings from this study revealed gender differences in how
using exercise as a stress management tool during the COVID-19 pandemic predicted perceived
stress level variance in college students. Women who used exercise as stress management
technique reported significantly lower perceived stress scores compared to their peers who did
not. For men, there were no differences between perceived stress scores among those who used
exercise as stress management and those who did not.
The COVID-19 pandemic created much change for all individuals throughout the world.
Lockdowns and stay-at-home orders were implemented, which had negative health effects on
all individuals (29), including college students (48). Adolescents participating in social
distancing were shown to have a decrease in PA along with well-being (37). Even though
increases of negative mental health were seen through individuals, those who participated in
PA continued to show higher levels of psychological affect than those who did not participate
in PA (33).
Women who used exercise as a technique to manage stress showed differences in specific items
of the PSS-10. Four items were shown to have lower scores (less perceived stress) in those who
used exercise as a stress management technique. These four items asked questions about ‘being
nervous or stressed’, ‘being able to control irritations’, ‘felt on top of things’, and ‘not being able
to overcome difficulties’ in their lives. Participating in exercise as a stress management tool may
help to create a sense of control in college women’s lives, especially under extraordinary
circumstances (24, 42). There are many studies that have shown the positive effects exercise has
on decreasing perceived stress (41, 47), but the findings from the current study fill the gaps in
reference to college students during the COVID-19 pandemic.
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Gender differences in perceived stress and exercise is an important realm to study. As this study
suggests, men and women’s participation in exercise as a stress management tool predicted
perceived stress in different ways. We believe that this difference may be due to the
physiological/biological effects PA has on men and women, which has been shown in previous
studies (1). In the realm of public health and PA interventions, different strategies may be
needed to engage different genders. Classes may be promoted specifically engaging women,
while other types of stress management techniques may be important to look into for men.
Although the current study did not have a large enough sample size to examine racial/ethnic
differences, we know there are disparities in health outcomes and it is important to understand
the role PA plays in diverse populations (28, 51). The increases in perceived stress level with
underrepresented populations may contribute to negative mental health consequences (18, 39),
physical health consequences (49), and even death by suicide (23). University officials should
focus on increasing education and funding towards initiatives and programs that attempt to
treat or prevent negative health effects in these populations.
This study has several limitations. The PSS-10, although reliable and validated, are self-reported
and participants may have inaccurate recall. Furthermore, a student population from a large
north-eastern university does not allow for generalizability to all college-aged individuals in the
US, or in other countries. The convenience sampling method is also a limitation of this study.
Weekly minutes of PA (VPA, MPA or ST) was not added to any regression model due to
multicollinearity, after formative analyses revealed significant (p < 0.01) correlations between
weekly PA minutes and stating individuals used exercise as a stress management tool. This
limited the models, and future research should attempt to understand the role intention of
exercise for stress, as well as actual PA participation plays on predicting perceived stress levels.
In the current study, underrepresented populations contributed to a much smaller proportion
of the sample, making it difficult to generalize the study to the US college populations. Future
research in this area should focus on understanding diverse population differences in stress and
PA throughout the COVID-19 pandemic (i.e. gender, sexual orientation, race/ethnicity, religion,
etc.). Future studies should also attempt to look into differences between intention of exercise
versus actual amounts of exercise/PA in order to understand gender differences in perceived
stress. Understanding the differences based on these demographics and how specific stress
management tools work for certain populations will give public health and university officials
an initial understanding of what types of programs will work for specifically targeted
populations under these special circumstances.
It is also important that researchers develop an understanding for exercise’s potential in
affecting perceived stress. Future research into college student behavior during the COVID-19
pandemic should also look into different forms, intensity, and duration of PA in order to gain
an understanding for what type of exercise is most important in stress management.
Conclusion: The findings of the study suggest that women using exercise as a stress
management tool have lower perceived stress scores than those who do not use exercise as a
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stress management tool. In their male counterparts, there were no significant difference in
perceived stress levels between men using exercise as a stress management tool or not. These
results should encourage universities and college administrators to advocate for more ways to
lower perceived stress scores through exercise classes, exercise promotion, and/or other means
to get people active. These efforts should be offered to all college students, with an emphasis
and focus on women.
REFERENCES
1. 2018 Physical Activity Guidelines Advisory Committee. 2018 Physical activity guidelines advisory committee
scientific report. In. Washington DC: U.S. Department of Health and Human Services; 2018.
2. Acharya L, Jin L, Collins W. College life is stressful today - emerging stressors and depressive symptoms in
college students. J Am Coll Health 66(7): 655-664, 2018.
3. Apostolopoulos V, Borkoles E, Polman R, Stojanovska L. Physical and immunological aspects of exercise in
chronic diseases. Immunotherapy 6(10): 1145-1157, 2014.
4. Armstrong T, Bull F. Development of the World Health Organization global physical activity questionaire (gpaq).
J Public Health 14(12): 66-70, 2006.
5. Arnett JJ. Emerging adulthood: A theory of development from the late teens through the twenties. Am Psychol
55(5): 469, 2000.
6. Baghurst T, Kelley BC. An examination of stress in college students over the course of a semester. Health Promot
Pract 15(3): 438-447, 2014.
7. Beiter R, Nash R, McCrady M, Rhoades D, Linscomb M, Clarahan M, Sammut S. The prevalence and correlates
of depression, anxiety, and stress in a sample of college students. J Affect Disord 173: 90-96, 2015.
8. Bekhbat M, Neigh GN. Sex differences in the neuro-immune consequences of stress: Focus on depression and
anxiety. Brain Behav Immun 67: 1-12, 2018.
9. Björkenstam C, Björkenstam E, Andersson G, Cochran S, Kosidou K. Anxiety and depression among sexual
minority women and men in Sweden: Is the risk equally spread within the sexual minority population? J Sex Med
14(3): 396-403, 2017.
10. Bränström R, Pachankis JE. Sexual orientation disparities in the co-occurrence of substance use and
psychological distress: A national population-based study (2008-2015). Soc Psychiatry Psychiatr Epidemiol 53(4):
403-412, 2018.
11. Brown TN, Williams DR, Jackson JS, Neighbors HW, Torres M, Sellers SL, Brown KT. “Being black and feeling
blue”: The mental health consequences of racial discrimination. Race and Society 2(2): 117-131, 2000.
12. Bull F, Maslin TS, Armstrong T. Global physical activity questionnaire (gpaq): Nine country reliability and
validity study. J Phys Act Health 6: 790-804, 2009.
13. Caldwell K, Harrison M, Adams M, Quin RH, Greeson J. Developing mindfulness in college students through
movement-based courses: Effects on self-regulatory self-efficacy, mood, stress, and sleep quality. J of ACH 58(5):
433-442, 2010.

International Journal of Exercise Science

1243

http://www.intjexersci.com

Int J Exerc Sci 14(5): 1234-1246, 2021
14. Camatta CD, Nagoshi CT. Stress, depression, irrational beliefs, and alcohol use and problems in a college
student sample. Alcoholism: Clin and Exp Res 19(1): 142-146, 1995.
15. Campbell R, Dworkin E, Cabral G. An ecological model of the impact of sexual assault on women's mental
health. Trauma, Violence, & Abuse 10(3): 225-246, 2009.
16. Chao RCL. Managing perceived stress among college students: The roles of social support and dysfunctional
coping. J Coll Couns 15(1): 5-21, 2012.
17. Chase-Lansdale PL, Cherlin AJ, Kiernan KE. The long-term effects of parental divorce on the mental health of
young adults: A developmental perspective. Child Dev 66(6): 1614-1634, 1995.
18. Clark-Raymond A, Halaris A. VEGF and depression: A comprehensive assessment of clinical data. J Psychiatr
Res 47(8): 1080-1087, 2013.
19. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav 24(4): 385-396,
1983.
20. Cowley J, Kiely J, Collins D. Is there a link between self-perceived stress and physical activity levels in Scottish
adolescents? Int J Adolesc Med Health 31(1), 2017.
21. Downey L, Van Willigen M. Environmental stressors: The mental health impacts of living near industrial
activity. J Health Soc Behav 46(3): 289-305, 2005.
22. Garber MC. Exercise as a stress coping mechanism in a pharmacy student population. Am J Pharm Educ 81(3):
50, 2017.
23. Hirsch JK, Rabon JK, Reynolds EE, Barton AL, Chang EC. Perceived stress and suicidal behaviors in college
students: Conditional indirect effects of depressive symptoms and mental health stigma. In. US: Educational
Publishing Foundation; 98-106, 2019.
24. Infurna FJ, Gerstorf D. Linking perceived control, physical activity, and biological health to memory change.
Psychol Aging 28(4): 1147-1163, 2013.
25. Iqbal S, Gupta S, Venkatarao E. Stress, anxiety & depression among medical undergraduate students & their
socio-demographic correlates. Indian J Med Res 141(3): 354, 2015.
26. Jackson EM. Stress relief: The role of exercise in stress management. ACSMs Health Fit J 17(3), 2013.
27. Jorm AF, Korten AE, Rodgers B, Jacomb PA, Christensen H. Sexual orientation and mental health: Results from
a community survey of young and middle-aged adults. Br J Psychiatry 180: 423-427, 2002.
28. Kelleher C. Minority stress and health: Implications for lesbian, gay, bisexual, transgender, and questioning
(lgbtq) young people. Couns Psychol Q 22(4): 373-379, 2009.
29. Khan KS, Mamun MA, Griffiths MD, Ullah I. The mental health impact of the covid-19 pandemic across different
cohorts. Int J Ment Health Addict Epub: doi: 10.1007/s11469-020-00367-0, 2020.
30. Kim M-S, Duda JL. The coping process: Cognitive appraisals of stress, coping strategies, and coping
effectiveness. Sport Psychol 17(4): 406-425, 2003.
31. Langner TS, Michael ST. Life stress and mental health: II. The midtown Manhattan study. Free Press Glencoe;
1963.

International Journal of Exercise Science

1244

http://www.intjexersci.com

Int J Exerc Sci 14(5): 1234-1246, 2021
32. Long BC, Stavel Rv. Effects of exercise training on anxiety: A meta-analysis. J Appl Sport Psychol 7(2): 167-189,
1995.
33. Maher JP, Hevel DJ, Reifsteck EJ, Drollette ES. Physical activity is positively associated with college students'
positive affect regardless of stressful life events during the covid-19 pandemic. Psychol Sport Exerc 52: 101826, 2021.
34. Matud MP. Gender differences in stress and coping styles. Pers Individ Dif 37(7): 1401-1415, 2004.
35. McKenzie K. Racial discrimination and mental health. Psychiatry 5(11): 383-387, 2006.
36. Mikkelsen K, Stojanovska L, Polenakovic M, Bosevski M, Apostolopoulos V. Exercise and mental health.
Maturitas 106: 48-56, 2017.
37. Munasinghe S, Sperandei S, Freebairn L, Conroy E, Jani H, Marjanovic S, Page A. The impact of physical
distancing policies during the covid-19 pandemic on health and well-being among australian adolescents. J Adolesc
Health 67(5): 653-661, 2020.
38. Navalta JW, Stone WJ, Lyons TS. Ethical issues relating to scientific discovery in exercise science. Int J Exerc Sci
12(1): 1-8, 2019.
39. Newbury-Birch D, Kamali F. Psychological stress, anxiety, depression, job satisfaction, and personality
characteristics in preregistration house officers. Postgrad Med J 77(904): 109-111, 2001.
40. Oman D, Shapiro SL, Thoresen CE, Plante TG, Flinders T. Meditation lowers stress and supports forgiveness
among college students: A randomized controlled trial. J of ACH 56(5): 569-578, 2008.
41. Remor E. Psychometric properties of a European Spanish version of the perceived stress scale (pss). Span J
Psychol 9(1): 86-93, 2006.
42. Robinson SA, Lachman ME. Daily control beliefs and cognition: The mediating role of physical activity. J
Gerontol B Psychol Sci Soc Sci 75(4): 772-782, 2020.
43. Schneiderman N, Ironson G, Siegel SD. Stress and health: Psychological, behavioral, and biological
determinants. Annu Rev Clin Psychol 1(1): 607-628, 2004.
44. Schultchen D, Reichenberger J, Mittl T, Weh TRM, Smyth JM, Blechert J, Pollatos O. Bidirectional relationship
of stress and affect with physical activity and healthy eating. Br J Health Psychol 24(2): 315-333, 2019.
45. Scott RL, Lasiuk G, Norris CM. Sexual orientation and depression in Canada. Can J Public Health 107(6): e545e549, 2017.
46. Seil KS, Desai MM, Smith MV. Sexual orientation, adult connectedness, substance use, and mental health
outcomes among adolescents: Findings from the 2009 New York city youth risk behavior survey. Am J Public
Health 104(10): 1950-1956, 2014.
47. Smith KJ, Rosenberg DL, Haight GT. An assessment of the psychometric properties of the perceived stress scale10 (pss 10) with business and accounting students. Accounting Perspectives 13(1): 29-59, 2014.
48. Son C, Hegde S, Smith A, Wang X, Sasangohar F. Effects of covid-19 on college students' mental health in the
United States: Interview survey study. J Med Internet Res 22(9): e21279, 2020.

International Journal of Exercise Science

1245

http://www.intjexersci.com

Int J Exerc Sci 14(5): 1234-1246, 2021
49. Turner AI, Smyth N, Hall SJ, Torres SJ, Hussein M, Jayasinghe SU, Ball K, Clow AJ. Psychological stress
reactivity and future health and disease outcomes: A systematic review of prospective evidence.
Psychoneuroendocrinology 114: 104599, 2020.
50. Vankim NA, Nelson TF. Vigorous physical activity, mental health, perceived stress, and socializing among
college students. Am J Health Promot 28(1): 7-15, 2013.
51. Williams DR. Stress and the mental health of populations of color: Advancing our understanding of race-related
stressors. J Health Soc Behav 59(4): 466-485, 2018.
52. Wilson OWA, Papalia Z, Duffey M, Bopp M. Differences in college students' aerobic physical activity and
muscle-strengthening activities based on gender, race, and sexual orientation. Prev Med Rep 16: 100984-100984,
2019.
53. Wood D, Crapnell T, Lau L, Bennett A, Lotstein D, Ferris M, Kuo A. Emerging adulthood as a critical stage in
the life course. In: N Halfon, CB Forrest, RM Lerner, EM Faustman eds. Handbook of life course health
development. Champaign: Springer International Publishing; 2018.

International Journal of Exercise Science

1246

http://www.intjexersci.com

